We discuss the phenomenology of many Higgs doublet model -the model where each Higgs doublet couples with each own quark and lepton with relatively big Yukawa coupling constants. Namely, we discuss the discovery potential of the Higgs bosons at LHC and find lower mass limits on nonstandard Higgs bosons from FNAl data.
The aim of this paper is the discussion of the phenomenology of many Higgs doublet models [1] - [14] . We shall restrict ourselves to many Higgs doublet models where each Higgs doublet couples with its own quark with relatively big Yukawa coupling constant.
Many Higgs doublet models naturally arise in some nonsupersymmetric and supersymmetic GUT models [12] - [14] . Here we consider the phenomenology of many Higgs doublet models. Namely, we discuss the discovery potential of the Higgs bosons with relatively big Yukawa coupling constants with quarks at LHC and find lower mass bound for nonstandard Higgs bosons from FNAL data.
To be precise in this paper we consider the model with 6 Higgs doublets [12] - [14] where each Higgs doublet couples with its own quark and lepton. The Yukawa Lagrangian of the model has the form
where
The Lagrangian (1) is invariant under the transformations
To get rid of the problems with neutral flavor changing currents [1, 2] we postulate that the matrices h we find that in considered model each quark interacts with its own higgs doublet . We assume that all Yukawa coupling constants in the diagonal basis are not small and the difference in masses between different quarks and leptons is due to the difference in vacuum expectation values for different Higgs doublets. The Higgs potential has the form
The term δL violates the discrete symmetry (3) in a soft way. At the first stage of the symmetry breaking only H 3u Higgs doublet acquires a nonzero vacuum expectation value that leads to the electroweak symmetry breaking and to the generation of the t-quark mass. Due to the soft mass term δL after the first stage of breaking other Higgs doublets acquire nonzero vacuum expectation values
For nonsmall Yukawa coupling constants the main reaction for the production of the Higgs doublets corresponding to the first and second generations is quark-antiquark fusion. The phenomenology of the Higgs doublet corresponding to the third generation is very similar to the phenomenolgy of the standard 2 Higgs doublet model and we shall not discuss it.
The cross section for the quark-antiquark fusion in quark-parton model is given by the standard formula [15] 
Here q Ai (x, µ) and q Aj (x, µ) are parton distributions of the antiquark q i and quark q j in hadron A at the normalization point µ ∼ M H and the Γ(H q i q j → q i q j ) is the hadronic decay width of the Higgs boson into quark-antiquark pair. For the Yukawa Lagrangian
the hadronic decay width for massless quarks is
We have calculated the cross sections for the Higgs production using the parton distributions of ref. [16] . We have used both set1 and set2 of ref. [16] . The results of our calculations are presented in tables 1 -6. It should be noted that the results presened in tables 1 -6 correspond to the Yukawa coupling constants h at FNAL pp collider we find that
M H dd ≥ 400 Gev
for h ss = h dd = 1 and
for h 
